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Appraisal Critically Appraised Papers
Expanded cardiac rehabilitation reduces cardiac events 
over ﬁve years
Synopsis
Summary of: Plüss CE, et al (2011) Long-term effects of an 
expanded cardiac rehabilitation program after myocardial 
infarction or coronary artery bypass surgery: a ﬁve-year 
follow-up of a randomized controlled study. Clin Rehabil 
25: 79–87. [Prepared by Mark Elkins, Scientiﬁc Editor.]
Question: In people with coronary artery disease, does an 
expanded cardiac rehabilitation program reduce cardiac 
deaths, myocardial infarctions, and hospital admissions 
due to cardiovascular disease? Design: Randomised, 
controlled trial with intention-to-treat analysis. Setting: 
A University hospital in Sweden. Participants: People 
aged less than 75 years who had had a recent myocardial 
infarction or coronary artery bypass grafts were eligible to 
participate. Severe co-morbidities were exclusion criteria. 
Randomisation of 224 participants allocated 111 to undergo 
expanded cardiac rehabilitation and 113 to a control group. 
Interventions: Both groups received standard cardiac 
rehabilitation, including physical training, education, 
group and individual counselling, and support to cease 
smoking. All participants received appropriate preventive 
medications. In addition, the intervention group received 
20 group sessions of stress management, 3 sessions of 
cooking and diet counselling by a dietician, and a 5-day 
stay at a ‘patient hotel’ with several activities including 
physical training and information. Outcome measures: 
Although other outcomes were reported at the conclusion 
of 1-year follow-up, the outcomes at the 5-year follow-up 
were rates of cardiac events: cardiovascular death, acute 
myocardial infarction, and readmission to a hospital due to 
other cardiovascular causes. Results: All participants were 
followed up via national registers of health and mortality. 
During the 5-year follow-up, 53 (48%) participants in 
the expanded cardiac rehabilitation group and 68 (60%) 
participants in the control group had a cardiac event 
(hazard ratio 0.69, 95% CI 0.48 to 0.99). This difference 
was mainly due to only 12 (11%) participants having non-
fatal myocardial infarctions in the treatment group versus 
23 (20%) in the control group (hazard ratio 0.47, 95% 
CI 0.21 to 0.97). The number of hospitalisations and the 
number of days of hospitalisation were both signiﬁcantly 
fewer in the treatment group than in the control group. 
Conclusion: Expanded cardiac rehabilitation after acute 
myocardial infarction or coronary artery bypass surgery 
reduces the long-term rate of cardiovascular events by 
reducing myocardial infarctions and days in hospital for 
cardiovascular reasons.
Commentary
Improving access to effective secondary prevention for 
people with coronary disease remains a focus of international 
research. Evidence suggests that secondary prevention 
programs signiﬁcantly reduce all-cause mortality, recurrent 
myocardial infarction, and coronary risk factor proﬁles, 
and improve quality of life (Clark et al 2005). However, 
the optimal format, including frequency and duration, for 
secondary prevention programs is unclear so studies with 
long-term follow-up are needed.
Investigation of long-term outcomes is particularly 
important in coronary disease because there is an 
expectation that patients make life-long behavior changes. 
However, very few studies have reported long-term 
outcomes of interventions to promote lifestyle modiﬁcation 
after cardiac rehabilitation. Three studies found moderate 
but signiﬁcant maintenance of improvements in risk factors 
and medication adherence at four and ﬁve years (Neubeck 
et al 2010, Lear et al 2006, Cupples and McKnight 1999). 
Another study reported a reduction in cardiovascular events 
at four years (Murchie et al 2003).
While the current study is a single-centre study, it includes 
224 patients and the authors achieved 100% follow-up 
for their composite end-point via the available national 
registries. The intervention itself was multifactorial and an 
expanded form of traditional cardiac rehabilitation. As the 
authors point out, it was unfortunate that data about risk 
factors were not collected at 5-year follow-up. While this 
information would be of great interest, perhaps the potential 
for loss to follow-up in such long-term studies remains a 
major hurdle for researchers.
While this study sheds further light on the topic of long-
term outcomes, a key question remains: do the beneﬁts of 
a time-limited intervention persist over time or do patients 
require ongoing support via a continuous program? Clearly, 
this question is of great interest to patients, health care 
providers, and policy makers in terms of resourcing and 
optimum program design.
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